Galphai protein-dependant extracellular signal-regulated kinase-1/2 activation is required for HIV-1 reverse transcription.
HIV-1 triggers infection through interaction with the CD4 receptor and the chemokine receptors, CCR5 or CXCR4, on host cells. The involvement of signaling via the chemokine receptors in viral infection remains an issue of debate. We have previously reported that Galphai1 is involved in the signaling triggered by R5 HIV-1 strains through CCR5 binding to facilitate viral replication in unstimulated peripheral blood mononuclear cells. In this study, we pursued the identification of the downstream signaling molecules in CCR5-mediated infection. We also questioned whether CXCR4 using HIV-1 strains induce the same signaling mechanism. We analyzed by western blotting the coreceptor-mediated activation of various mitogen-acitvated protein kinases, including extracellular signal-regulated kinase (ERK)1/2, p38 and c-jun N-terminal kinase in non-stimulated human peripheral blood mononuclear cells. The involvement of Galphai protein in ERK1/2 activation was tested using pertussis toxin. Using real-time PCR, we studied the role of ERK1/2 in the life cycle of HIV-1. We found that pertussis toxin inhibited the replication of X4 as well as R5 strains. Furthermore, both strains activated a pertussis toxin-sensitive mitogen-activated protein kinase pathway involving mitogen-activated protein kinase kinases-1/2 and ERK1/2. The inhibition of ERK1/2 activation by U0126 and PD98059 blocked both R5 and X4 HIV-1 replication. Furthermore, ERK1/2 activity was required for the completion of HIV-1 reverse transcription. Our results show that R5 and X4 HIV-1 strains induce the same Galphai-dependent ERK pathway that facilitates reverse transcription. The identification of the signaling pathway required for optimal viral replication sheds a new light on HIV physiopathology and opens new therapeutic possibilities.